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adds, to a tire graphic (6), identification informationon the
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receives a user operation to move at least one of the tire
graphic (6) or the sensor graphic (7) arranged by the
graphic arrangement module. The graphic movement
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axle based on a user operation received by the user
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Description

[0001] The present disclosure relates to a tire main-
tenance support programanda tiremaintenance support
apparatus that support maintenance of tires mounted on
a vehicle.
[0002] Generally, tire wear progresses depending on
the traveling condition, travel distance, etc., and an un-
even wear may occur depending on the on-axle position
where the tire is mounted. Tire rotation to switch on-axle
positions in a vehicle or between vehicles reduces un-
even wear andmaintains tires for longer use. In addition,
a tire in which the wear has progressed until only a small
groove depth remains is changed to a tire having a
sufficient remaining groove depth.
[0003] Patent Literature 1 describes a related-art tire
management system. The tire management system in-
cludes a tire information acquisition unit, a sensor infor-
mation acquisition unit, and a management unit. The tire
information acquisition unit acquires identification infor-
mation on tires mounted on a vehicle. The sensor infor-
mationacquisition unit acquires identification information
on a sensor provided in the tire. The management unit
associates and stores the identification information on
the tire acquired by the tire information acquisition unit
and the identification information on the sensor acquired
by the sensor information acquisition unit.
[0004] Patent Literature 1: Japanese Unexamined Pa-
tent Application Publication No. 2021‑075243
[0005] The tire management system according to Pa-
tent Literature 1 associates and manages the identifica-
tion information on the tire and the identification informa-
tion on the sensor. We have considered that the related-
art tire maintenance work such as actual tire rotation and
tire replacement can be improved by identifying a tire to
be worked on and simulating maintenance work in an
easy-to-understand manner for the purpose of reducing
errors in maintenance work and improving work effi-
ciency.
[0006] The present disclosure addresses the issue
described above, and a purpose thereof is to provide a
tire maintenance support program and a tire mainte-
nance support apparatus capable of reducing errors in
tire maintenance work and improving work efficiency.
[0007] A tire maintenance support program includes
computer-implemented modules including: an informa-
tion addition module that adds, to a tire graphic repre-
senting a tire mounted on a vehicle, identification infor-
mation on the tire, and adds, to a sensor graphic repre-
senting a sensor provided in the tire, identification infor-
mationon thesensor; agraphicarrangementmodule that
arranges the tire graphic and the sensor graphic in the
display screen based on axle arrangement information; a
user operation reception module that receives a user
operation to move at least one of the tire graphic or the
sensor graphic arranged by the graphic arrangement
module; and a graphic movement module that moves
at least one of the tire graphic or the sensor graphic

according to a mounting position of the tire on an axle
based on a user operation received by the user operation
reception module.
[0008] Another embodiment of the present disclosure
relates to a tire maintenance support apparatus. The tire
maintenance support apparatus includes: an information
addition unit that adds, to a tire graphic representing a tire
mounted on a vehicle, identification information on the
tire, and adds, to a sensor graphic representing a sensor
provided in the tire, identification information on the sen-
sor; a graphic arrangement unit that arranges the tire
graphic and the sensor graphic in a display screen based
on axle arrangement information; a user operation re-
ception unit that receives a user operation to move at
least one of the tire graphic or the sensor graphic ar-
ranged by the graphic arrangement unit; and a graphic
movement unit that moves, based on the user operation
received by theuser operation reception unit, at least one
of the tire graphic or the sensor graphic according to a
mounting position of the tire on an axle.
[0009] According to the present disclosure, errors in
tire maintenance work can be reduced and work effi-
ciency can be improved.
[0010] Fig. 1 is a block diagram showing a functional
configuration of a tire maintenance support apparatus
according toembodiment1;Fig. 2 isaschematicdiagram
showing a tire mounting position displayed in the display
screen; Fig. 3 is a schematic diagram showing an ex-
ample of the display screen in which a tire graphic, etc. is
arranged; Fig. 4 is a flowchart showing steps of a tire
rotation process performed by the tire maintenance sup-
port apparatus; Fig. 5 is a schematic diagramshowing an
example of tire rotation in the display screen; Fig. 6 is a
schematic diagram showing an arrangement of a tire
graphic, etc. after tire rotation; Figs. 7A, 7B and 7C are
schematic diagrams for illustrating a user operation to
move graphic elements; Fig. 8 is a schematic diagram for
illustrating a user operation of reversing the orientation of
a tire; Fig. 9 is a schematic diagram showing an example
of a display screen presented when the mounting posi-
tions before and after a movement are displayed; Figs.
10A and 10B are schematic diagrams showing an ex-
ample of changing the display form of the graphic ele-
ment that has been moved; Fig. 11 is a block diagram
showing a functional configuration of the tire mainte-
nance support apparatus according to embodiment 2;
Fig. 12 is a schematic diagram showing an example of a
display screen for tire replacement work; Fig. 13 is a
flowchart showing steps of a process for replacement
work performed by the tire maintenance support appa-
ratus; and Fig. 14 is a schematic diagram showing an
example of a display screen for sensor exchange.
[0011] Hereinafter, the present disclosure will be de-
scribed based on a preferred embodiment with reference
to Figs. 1 through 14. Identical or like constituting ele-
ments and members shown in the drawings are repre-
sented by identical symbols, and a duplicate description
will be omitted as appropriate. The dimension of the
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members in the drawings shall be enlargedor reducedas
appropriate to facilitate understanding. Those of the
members that are not material to the description of the
embodiments are omitted in the drawings.
[0012] (Embodiment 1) Fig. 1 is a block diagram show-
ing a functional configuration of a tire maintenance ap-
paratus 100 according to embodiment 1. The tire main-
tenancesupport apparatus 100 includesauser operation
unit 10, a display unit 15, a storage unit 20, and a control
unit 30. The tire maintenance support apparatus 100 is
used in maintenance work such as tire rotation and
replacement.
[0013] The tire maintenance support apparatus 100
displays images related to the arrangement, movement,
and replacement of tires and sensors. The tire mainte-
nance support apparatus 100 displays graphic elements
simulating tires and sensors in a display screen, and the
graphic element moves according to the operator’s user
operation. Further, the tire maintenance support appa-
ratus 100 displays information on the tire and the sensor
according to the position of a cursor manipulated by the
operator in the display screen.
[0014] Theparts in the tiremaintenanceapparatus100
are implemented in hardware such as an electronic pro-
cessing circuit comprised of an electronic element ex-
emplified by a CPU of a computer, a mechanical compo-
nent, etc., and in software such as a computer program.
Fig. 1 depicts functional blocks implemented by the co-
operation of these parts. Therefore, it will be understood
by thoseskilled in theart that the functional blocksmaybe
implemented in a variety of manners by a combination of
hardware and software.
[0015] Theuser operation unit 10 is a controllable input
apparatus such as a touch panel, a switch, a keyboard,
and amouse. Bymanipulating the user operation unit 10,
the operator moves a graphic representing a tire (here-
inafter referred to as a tire graphic) and a graphic repre-
senting a sensor (hereinafter referred to as a sensor
graphic) displayed on the display unit 15. The operator
simulates tire rotationandsensor replacement bymoving
the tire graphic and the sensor graphic in the display
screen.
[0016] The display unit 15 is, for example, a display
apparatus such as a liquid crystal display. The display
unit 15 displays, on the display apparatus, a graphic
simulating an axle arrangement, a tire graphic, a sensor
graphic, and a graphic of a temporary placement location
where a tire removed from an on-axle position for move-
ment is placed. The operatormoves the tire graphicwhile
looking at the display screendisplayedon thedisplay unit
15.
[0017] The storage unit 20 is a storage apparatus
comprised of, for example, a solid state drive (SSD), a
hard disk, a CD-ROM, a DVC, etc. The storage unit 20
stores a computer program executed in the control unit
30, operation management data 20a, axle arrangement
data 20b, mounting status data 20c, specification data
20d, etc.

[0018] The operation management data 20a includes,
for example, vehicle identification information on one or
more transport trucks, etc. operated andmanaged by, for
example, a transportation company. The axle arrange-
ment data 20b is information that includes an axle ar-
rangement and tire mounting positions corresponding to
the vehicle identification information. The axle arrange-
ment and tire mounting positions of a vehicle are deter-
mined in association with the vehicle name, vehiclemod-
el, etc. of thevehicle.Theaxlearrangementdata20b fora
transport truck of a given vehicle name includes informa-
tion indicating, for example, that three axles are arranged
from the front part to the rear part of the vehicle, one tire
each is mounted on the left and the right of one tire in the
front part, and two tires each are mounted on the left and
the right of eachof the twoaxles in the central part and the
rear part. In the case of this vehicle, a total of 10 tires are
mounted.
[0019] The mounting status data 20c includes identifi-
cation information on a tire mounted at each mounting
position of the vehicle corresponding to the vehicle iden-
tification information, information indicating the orienta-
tion of the serial surface of the tire, identification informa-
tion on the sensor, and information indicating the orienta-
tionof thewheel attached toeach tire.Onesidesurfaceof
the two side surfaces of the tire intersecting the width
direction of the tire is engraved with serial information
such as a serial number, product name, size, tire width,
tire profile, etc. of the tire. The surface engraved with
serial information such as the serial number of the tire is
called a serial surface. The information indicating the
orientation of the serial surface of the tire indicates
whether the serial surface faces left or right in the vehicle.
The information indicating the orientation of the wheel
indicates whether the wheel surface faces left or right in
the vehicle.
[0020] The specification data 20d includes information
on the specification of a tire and a sensor. The specifica-
tion of a tire includes, for example, information on tire
performance such asmanufacturer, product name,mod-
el number, tire size, tire width, tire profile, wear resis-
tance, tire strength, static rigidity, dynamic rigidity, tire
outer diameter, load index, and year/month/date of man-
ufacturing. The specification of a sensor includes infor-
mation such as manufacturer, product name, model
number, measurement detail, and year/month/date of
manufacturing.
[0021] The control unit 30 includes an information ad-
dition unit 31, a graphic arrangement unit 32, a user
operation reception unit 33, a graphic movement unit
34, a position management unit 35, and an information
display unit 36. The control unit 30 is, for example, a CPU
(central processing unit). Each part of the control unit 30
functions by loading an application program stored in the
storage unit 20 into the CPU and executing a process
such as arithmetic operation.
[0022] Fig. 2 is a schematic diagram showing a tire
mounting position displayed in the display screen, and
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Fig. 3 is a schematic diagram showing an example of the
display screen in which a tire graphic 6, etc. is arranged.
The information addition unit 31 reads the axle arrange-
ment and tire mounting position from the axle arrange-
ment data 20b in the storage unit 20, based on the
identification information on the vehicle selected by the
user. In this process, the operator manipulates the user
operation unit 10 to select a vehicle based on the opera-
tionmanagement data 20a. Theuser operation reception
unit 33 outputs the identification information on the ve-
hicle selected in the user operation unit 10 to the informa-
tion addition unit 31.
[0023] The information addition unit 31 reads, based
on the mounting status data 20c, the identification infor-
mation on the tire mounted at each mounting position in
the vehicle, the information indicating the orientation of
the serial surface of the tire, and the identification infor-
mation on the sensor provided in each tire. The informa-
tion addition unit 31 adds the identification information on
the tire and the sensor to the tire graphic 6 and the sensor
graphic 7 arranged in the display screen.
[0024] Referring toFig. 2, thegraphicarrangementunit
32 arranges, based on the axle arrangement data 20b,
axlesA1,A2, andA3 in order, starting from the front of the
vehicle in the display screen. The graphic arrangement
unit 32 arranges, based on the axle arrangement data
20b, tiremountingpositionsB11,B12,etc. ineachaxle. In
the example shown in Fig. 2, the axle A1 has two mount-
ing positions B11, B12, the axle A2 has four mounting
positions B21, B22, B23, B24, and the axle A3 has four
mounting positions B31, B32, B33, B34.
[0025] Further, the graphic arrangement unit 32 ar-
ranges, in the display screen, a graphic C of a temporary
placement location representing a locationwhere the tire
graphic 6, etc. is temporarily moved. The operator can
simulate tire rotation inaneasy-to-understandmannerby
moving the tire graphic 6, etc. to the graphic of the
temporary placement location.
[0026] Referring toFig. 3, thegraphicarrangementunit
32 arranges a tire set graphic 5 indicating a tire set
comprised of the tire, wheel, and sensor for each tire
mounting position. The graphic arrangement unit 32 dis-
plays symbols suchasB11andB12 indicating themount-
ing position inside the tire set graphic 5.
[0027] The graphic arrangement unit 32 arranges the
tire graphic 6, the sensor graphic 7, andawheel graphic 8
inside the tire setgraphic5.Thegraphicarrangementunit
32 displays the identification information on the tire
added to the tire graphic 6 by the information addition
unit 31 inside the tire graphic 6. The graphic arrangement
unit 32 displays the identification information on the
sensor added to the sensor graphic 7 by the information
addition unit 31 inside the sensor graphic 7. The tire
graphic 6 includes a serial surface graphic 61 indicating
the orientation of the serial surface of the tire. In the
example shown in Fig. 3, the serial surface graphic 61
is shown as line segments, and the serial information is
engraved on the side surface of the tire on which the line

segments are shown.
[0028] The graphic arrangement unit 32 reads infor-
mation indicating the orientation of the wheel from the
mountingstatusdata20candarranges thewheel graphic
8 on the side of the tire graphic 6 where the surface of the
wheel faces. The side where the surface of the wheel
faces is determined according to the mounting position
and is consistent with the information indicating the or-
ientation of the wheel in the mounting status data 20c.
Referring to Fig. 3, the identification information on the
tire is represented by TID01, TID02, etc., and the identi-
fication information on the sensor is represented by
SID01, SID02, etc.
[0029] The user operation reception unit 33 receives a
user operation input of the operator in the user operation
unit 10. The user operation reception unit 33 receives a
user operation to move the tire set graphic 5 at the
mounting position in the display screen to the position
of thegraphicCof the temporary placement location. The
user operation reception unit 33 receives a user opera-
tion tomove the tire set graphic 5 at themounting position
in the display screen to another mounting position where
the tire set graphic 5 is not located, and a user operation
to move the tire set graphic 5 in the graphic C of the
temporary placement location to the mounting position
where the tire set graphic 5 is not located.
[0030] The user operation reception unit 33 may or
may not receive a user operation to move the tire set
graphic 5 at themounting position in the display screen to
overlap the tire set graphic 5 located in another on-axle
position. In the case a user operation to move the tire set
graphic 5 to overlap the tire set graphic 5 is received, the
tire set graphic 5 located in another on-axle position may
be moved to the graphic C of the temporary placement
location.
[0031] The user operation reception unit 33 may re-
ceive a user operation input of the operator to move the
tire graphic 6 and the sensor graphic 7 individually to
another mounting position or to the graphic C of the
temporary placement location in the display screen.
Further, the user operation reception unit 33may receive
a user operation input for horizontal flip whenmoving the
tire set graphic 5 and the tire graphic 6.
[0032] The graphic movement unit 34 reflects the op-
erator’s user operation received by the user operation
reception unit 33 in the display screen. For example,
when the operator performs a user operation to move
the tire set graphic 5 to the graphic C of the temporary
placement location in the display screen, the graphic
movement unit 34 moves the tire set graphic 5 to the
graphic C of the temporary placement location.
[0033] The graphic movement unit 34 moves the tire
set graphic 5 at the mounting position in the display
screen to another mounting position where the tire set
graphic 5 is not located. The graphic movement unit 34
moves the tire set graphic 5 in the graphic C of the
temporary placement location in the display screen to
a mounting position where the tire set graphic 5 is not
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located. In addition to the tire set graphic 5, the graphic
movement unit 34 alsomoves thedisplay of themounting
position, the tire graphic 6, the sensor graphic 7, and the
wheel graphic 8 in the tire set graphic 5.
[0034] When the operator performs a user operation to
move the tire graphic 6 and the sensor graphic 7 indivi-
dually in the display screen, the graphic movement unit
34 moves the tire graphic 6 and the sensor graphic 7 to
another mounting position or the graphic C of the tem-
porary placement location.
[0035] When the graphic movement unit 34 moves the
tire graphic 6 in association with themovement of the tire
set graphic 5, or when the graphic movement unit 34
moves the tire graphic 6 alone, the graphic movement
unit 34 displays the mounting positions before and after
the movement in the tire set graphic 5.
[0036] When the operator performs a user operation
for horizontal flip of the tire set graphic 5 and the tire
graphic 6 in the display screen, the graphic movement
unit 34 horizontally flips the sidewhere thewheel graphic
8 is arranged in the tire graphic 6. Further, the tire graphic
6 includes the serial surface graphic 61, and the graphic
movement unit 34 also horizontally flips the arrangement
of the serial surface graphic 61 on the tire graphic 6 in
association with horizontal flip of the tire graphic 6. The
graphic movement unit 34 may change the display form
when the arrangement of the serial surface graphic 61 is
horizontally flipped. The graphic movement unit 34 may
change the display form from, for example, black line
segments toblue linesegmentswhen thearrangement of
the serial surface graphic 61 is horizontally flipped.
[0037] The graphic movement unit 34 may have a
function of storing, in the storageunit 20, a user operation
performed in a simulated tire rotation in the display
screen and reproducing the operator’s user operation
from the beginning. A further operator or the user of the
vehicle can check themovement of the tire graphic 6, etc.
reproduced by the graphicmovement unit 34 or canwork
for actual tire rotation in a vehicle by reproducing and
checking the movement.
[0038] The position management unit 35 causes the
storage unit 20 to store, as themounting status data 20c,
the identification information on the tire indicated by the
tire graphic 6, the orientation of the serial surface indi-
cated by the serial surface graphic 61, the identification
informationon the sensor indicatedby the sensorgraphic
7, and the wheel orientation indicated by the wheel
graphic 8, which correspond to each mounting position
in the display screen after tire rotation. The storage unit
20 may rewrite the mounting status data 20c at each tire
rotation or may maintain the data before tire rotation and
add new data to keep a record of additions.
[0039] The information display unit 36 displays infor-
mation on the tire and the sensor in the display screen in
response to theuser operation performedby theoperator
in the user operation unit 10. For example, the cursor
indicating a location of the operator’s user operation in
the display screen moves as the operator manipulates

the mouse device of the user operation unit 10. The
position information on the cursor in the display screen
is acquired by the user operation reception unit 33 and
input to the informationdisplayunit 36. Inauseroperation
input by using the touch panel, the location of the opera-
tor’s user operation is, for example, a point on the touch
panel where a touch by the operator is detected. Here-
inafter, a case where a cursor is displayed in the display
screen to indicate the location of a user operation will be
described as an example.
[0040] When the cursor overlaps the tire graphic 6, the
information display unit 36 reads out the tire specification
corresponding to the tire graphic 6 from the specification
data 20d and displays it in the display screen. When the
cursor overlaps the sensor graphic 7, the information
display unit 36 displays the mounting position of the
sensor graphic 7 before the movement in the display
screen. Further, when the cursor overlaps the sensor
graphic 7, the information display unit 36 may read out
the specification of the sensor corresponding to the sen-
sor graphic 7 from the specification data 20d and display
it in the display screen.
[0041] A description will now be given of the operation
of the tiremaintenance support apparatus 100. Fig. 4 is a
flowchart showing steps of a tire rotation process per-
formed by the tire maintenance support apparatus 100.
The information addition unit 31 of the tire maintenance
support apparatus100adds the identification information
on the tire and the identification information on the sensor
to the tire graphic 6 and the sensor graphic 7 displayed in
the display screen (Sl). The graphic arrangement unit 32
arranges graphic elements such as the axle arrange-
ment, the tire mounting position, the tire set graphic 5,
the tire graphic 6, the sensor graphic 7, thewheel graphic
8, and the graphic C of the temporary placement location
in the display screen (S2) .
[0042] The user operation reception unit 33 deter-
mines whether the end button has been pressed (S3).
When it is determined that the end button has not been
pressed (S3: NO), the user operation reception unit 33
proceeds to the next step S4. The end button is provided
in, for example, the display screen, and the operator
performs a user operation of pressing the end button in
the display screen.
[0043] The user operation reception unit 33 receives a
user operation input of the operator to move the tire set
graphic 5, the tire graphic 6, and the sensor graphic 7
(S4). The graphic movement unit 34 moves the tire
graphic, etc. at the tire mounting position and the tem-
porary placement location in accordance with the opera-
tor’s user operation received by the user operation re-
ception unit 33, reflects the operator’s user operation in
the display screen (S5), and returns to step S3.
[0044] In step S3, the position management unit 35
causes the storage unit 20 to store, as the mounting
status data 20c, the identification information on the tire
indicated by the tire graphic 6, the orientation of the serial
surface indicated by the serial surface graphic 61, the
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identification information on the sensor indicated by the
sensor graphic 7, and the orientation of the wheel indi-
cated by the wheel graphic 8 (S6), which correspond to
each mounting position in the display screen after tire
rotation, when it is determined that the end button has
been pressed (S3: YES). The position management unit
35 then terminates the process.
[0045] The tire maintenance support apparatus 100
can simulate a tire rotation in visually easy-to-understand
manner and support a tire rotation work, by receiving the
operator’s user operation related to the movement of the
tire graphic in the user operation reception unit 33 and
moving the tire graphic at the mounting position and the
temporary placement location.
[0046] The tire maintenance support apparatus 100
can help the operator identify the tire and the sensor to
be moved easily and improve work efficiency in a tire
rotation in the display screen, by adding the respective
identification information to the tire graphic 6 and the
sensor graphic 7.
[0047] Further, the tire maintenance support appara-
tus 100 can provide data for understanding the status of
movement of the tire and the sensor, by storing, as the
mounting status data 20c, the identification information
on the tire, orientation of the serial surface, identification
information on the sensor, and orientation of the wheel at
each mounting position after tire rotation.
[0048] Fig. 5 is a schematic diagram showing an ex-
ample of tire rotation in the display screen, and Fig. 6 is a
schematic diagram showing an arrangement of a tire
graphic, etc. after tire rotation. In this example, as shown
in Fig. 5, the tire set graphic 5 at the mounting position
B12 is moved to the graphic C of the temporary place-
ment location, the tire set graphic 5 at the mounting
position B23 is moved to the mounting position B12,
and the tire set graphic 5 formerly in the graphic C of
the temporary placement location ismoved to themount-
ing position B23. After completion of the tire rotation
operation, the tire set graphic 5, etc. related to the move-
ment are arranged as shown in Fig. 6.
[0049] Figs. 7A, 7Band 7Care schematic diagrams for
illustratingauseroperation tomovegraphicelements.As
shown inFig. 7A, the tiremaintenance support apparatus
100 can select the tire set graphic 5 with the cursor and
move the tire graphic 6, the sensor graphic 7, and the
wheel graphic 8 collectively.
[0050] As shown in Fig. 7B, the tire maintenance sup-
port apparatus 100 can select only the tire graphic 6 with
the cursor andmove the tire graphic 6 alone. As shown in
Fig. 7C, the tire maintenance support apparatus 100 can
select only the sensor graphic 7with the cursor andmove
the sensor graphic 7 alone.
[0051] Fig. 8 is a schematic diagram for illustrating a
user operation to reverse the orientation of a tire. The
user operation reception unit 33 receives an input of the
operator manipulating a reversal button displayed in the
display screen andoutputs the input to the graphicmove-
ment unit 34. In certain cases, the graphicmovement unit

34 horizontally flips the wheel graphic 8 provided on one
side of the tire graphic 6 in a pre-movement state to the
other side of the tire graphic 6 according to the mounting
position after a user operation for movement. In other
cases, the graphic movement unit 34 does not horizon-
tally flip the wheel graphic 8. Further, the graphic move-
ment unit 34 horizontally flips the arrangement of the
serial surface graphic 61 in the tire graphic 6. In the
example shown in Fig. 8, the arrangement of the serial
surface graphic 61 is horizontally flipped as determined
by the mounting position, based on the operator’s user
operation for horizontal flip, and the arrangement of the
wheel graphic 8 is not horizontally flipped. The arrange-
ment of the wheel graphic 8 is horizontally flipped de-
pending on the post-movement mounting position. The
tire maintenance support apparatus 100 can identify the
horizontal orientation of the tire by moving the wheel
graphic 8 and the serial surface graphic 61 along with
the tire graphic 6 and can simulate a change in the
orientation of the tire in an actual tire rotation in response
to a user operation for horizontal flip. Further, the graphic
movement unit 34 may recognize horizontal flip of the
arrangement of both the serial surface graphic 61and the
wheel graphic 8 andhorizontal flip of only oneof the serial
surfacegraphic 61 and thewheel graphic 8 are horizontal
flips of different categories.
[0052] Fig. 9 is a schematic diagram showing an ex-
ample of a display screen presented when the mounting
positions before and after a movement are displayed.
The graphic movement unit 34may display themounting
positionsbeforeandafter amovement inassociationwith
the moved tire graphic 6. Referring Fig. 9, the graphic
movement unit 34 displays a movement from the mount-
ing position B23 to B12 in the tire set graphic 5 at the
mounting position B12 that the tire graphic 6 has moved
to and displays a movement from the mounting position
B12 to B23 in the tire set graphic 5 at the mounting
position B23.
[0053] The tire maintenance support apparatus 100
can provide the operator with information on the mount-
ing positions before and after a movement in an easy-to-
understandmanner by displaying themounting positions
before and after the movement in association with the
moved tire graphic 6.
[0054] The information display unit 36 of the tire main-
tenance support apparatus 100 can present the specifi-
cation of the tire arranged in the display screen by dis-
playing the specification of the tire corresponding to the
tire graphic 6 when the cursor manipulated by the op-
erator in the display screen overlaps the tire graphic 6.
Further, the information display unit 36 can let the op-
erator know the mounting position of the sensor before
the movement by displaying the mounting position of the
sensor graphic 7 before the movement in the display
screen when the cursor manipulated by the operator in
the display screen overlaps the sensor graphic 7.
[0055] The graphic movement unit 34 may configure
the display form of the graphic element moved to be
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different from the display form of the graphic element not
moved. The graphic movement unit 34 changes the dis-
play form of the tire set graphic 5, the tire graphic 6, the
serial surface graphic 61, the sensor graphic 7, and the
wheel graphic 8 when they are moved.
[0056] Figs. 10A and 10B are schematic diagrams
showing an example of changing the display form of
the graphic element that has been moved. Figs. 10A
and 10B show an example to move a tire from the
mounting position B11 to B12. As shown in Fig. 10A,
the graphic movement unit 34 changes the frame portion
of the tire set graphic 5 to a color different from the color
before movement when the tire set graphic 5 is moved.
Further, as shown in Fig. 10B, the graphicmovement unit
34 changes the outline of the tire set graphic 5 and the tire
graphic 6 to a color different from the color before move-
ment when the tire set graphic 5 is moved. The graphic
movement unit 34 changes, for example, from black to
blue. The change in the display form of the graphic
element by the graphic movement unit 34 may not be
limited to changing the color of the frame or the outline,
but may also be filling the graphic with a color, changing
the shape or line style, etc.
[0057] When the tire set graphic 5 is moved, the tire
graphic 6, the serial surface graphic 61, the sensor
graphic 7, and the wheel graphic 8 are moved together.
Therefore, thegraphicmovementunit 34maychange the
display form of the tire graphic 6, etc. like the tire set
graphic 5. Thegraphicmovement unit 34mayalsodefine
a user operation of horizontally flipping the arrangement
of theserial surfacegraphic61and thewheelgraphic8as
a form of user operation for movement and change the
display form of these graphics accordingly. The graphic
movement unit 34 may differently change the display
form of horizontal flips of different categories described
above to let the operator know different horizontal flips.
[0058] The change in the display form of the tire gra-
phic 6, the serial surfacegraphic61, the sensorgraphic 7,
and the wheel graphic 8 includes a change in the display
form of the graphic element surrounding these graphic
elements, that is, the display formof the tire set graphic 5.
The change in the display form of the tire graphic 6, the
serial surface graphic 61, the sensor graphic 7, and the
wheel graphic 8may include a change in the display form
such as the border color of the tire set graphic 5 that
surrounds these graphic elements.
[0059] The tire maintenance support apparatus 100
can let the operator know the graphic element moved
by the user operation in an easy-to-understand manner,
reduce errors in maintenance work, and improve work
efficiency, by changing the display form of the tire set
graphic 5, the tire graphic 6, the serial surface graphic 61,
the sensor graphic 7, and the wheel graphic 8 that have
been moved.
[0060] Further, the graphicmovement unit 34 changes
the display formof the tire set graphic 5, the tire graphic 6,
the serial surface graphic 61, the sensor graphic 7, and
the wheel graphic 8 when moving the graphic element

between mounting positions on the axle and moving the
graphic element to the graphic C of the temporary place-
ment location. The tire maintenance support apparatus
100 can let the operator know the graphic element being
moved in a user operation in an easy-to-understand
manner, by also changing the display form of the graphic
element moved by way of the temporary placement
location.
[0061] (Embodiment 2) Fig. 11 is a block diagram
showing a functional configuration of the tire mainte-
nance support apparatus 100 according to embodiment
2. In addition to the parts of the tire maintenance support
apparatus 100 described in embodiment 1, the tire main-
tenance support apparatus 100 according to embodi-
ment 2 includes a replacement determination unit 37
and a replacement extraction unit 38 in the control unit
30. Further, the tire maintenance support apparatus 100
stores wear state data 20e and replacement data 20f in
the storage unit 20.
[0062] In embodiment 1, the configuration and function
for supporting tire rotation work by the tire maintenance
support apparatus 100 have been described. In embodi-
ment 2, the configuration and function for supporting
maintenance work for replacing a tire and a sensor by
the tire maintenance support apparatus 100 will be de-
scribed.
[0063] The wear state data 20e stored in the storage
unit 20 comprises a measurement value in a periodic
groove depth inspection of the tire. When there are four
tire grooves in the width direction, for example, the tire
groovedepth inspectionmeasuresat four locations in the
width direction, and furthermeasuresat three locations in
the same groove in the circumferential direction and, for
example, at intervals of 120°. As a result, the uneven
wear state in the width direction or the circumferential
direction of the tire is also stored in the wear state data
20e.
[0064] Further, the wear state data 20e may store, for
example, the amount of wear estimated by using a learn-
ing-type arithmetic model. It is possible, equally in esti-
mation of the amount of wear by a learning-type arith-
metic model, to estimate a condition of uneven wear of
the tirebyestimating the remaininggroovedepth for each
groove.
[0065] The replacement data 20f includes information
on the tire such as the manufacturer, product name,
model number, unique identification information, etc. of
multiple new tires with different specifications and used
tires in storage. In the replacement data 20f, information
necessary for identifying a new tire and a used tire in
storage may be stored, and the specification data 20d is
referred to for a detailed specification such as perfor-
mance. Used tires include winter tires and summer tires
that are stored in areas where shoes are changed de-
pending on the season.
[0066] The replacement data 20f includes information
on the sensor such as the product name, model number,
unique identification information, etc. for identifying a
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new sensor and a used sensor in storage. In the replace-
ment data 20f, information necessary for identifying a
new sensor and a used sensor in storagemay be stored,
and the specification data 20d may be referred to for a
detailed specification such as performance.
[0067] Fig. 12 is a schematic diagram showing an
example of a display screen for tire replacement work.
The display screen for tire rotation and the display screen
for tire and sensor replacement work are switched by, for
example, arranging buttons indicating "tire rotation" and
"replacement" in the display screen, and allowing the
operator to press the button.
[0068] As in embodiment 1, the information addition
unit 31 of the control unit 30 adds identification informa-
tion to the tire graphic 6, etc. The graphic arrangement
unit 32 arranges the tire graphic 6, etc. at the tire mount-
ing position of the selected vehicle in the display screen.
Further, the graphic arrangement unit 32 arranges a field
for displaying the main specification of the tire and the
sensor and a field for displaying a replacement candidate
in the display screen. In the display screen for tire repla-
cement work, the graphic element is not moved by the
graphic movement unit 34.
[0069] The replacement determination unit 37 of the
control unit 30 reads out the wear state of each tire
corresponding to the tiregraphic6arrangedat themount-
ing position from the wear state data 20e stored in the
storage unit 20. For each tire, the replacement determi-
nation unit 37 determines whether the tire should be
replaced based on the wear state of the tire.
[0070] The replacement determination unit 37 deter-
mines that the tire should be replaced when the remain-
ing groove depth of the tire groove is equal to or less than
a prescribed value, or when the difference between the
maximum value and theminimum value of the remaining
groove depth resulting from uneven wear is equal to or
more than a predetermined value. The replacement de-
termination unit 37 outputs the identification information
and the mounting position of the tire determined to be
replaced to the graphic arrangement unit 32.
[0071] Further, the replacement determination unit 37
determines for each tire whether the sensor should be
replaced. The replacement determination unit 37 deter-
mines that thesensor shouldbe replacedwhenmeasure-
ment data from the sensor is not available due to dis-
connection orwhen the sensor is faulty. The replacement
determination unit 37 outputs the identification informa-
tion and the mounting position of the sensor determined
to be replaced to the graphic arrangement unit 32.
[0072] The graphic arrangement unit 32 displays the
tire graphic 6 corresponding to the identification informa-
tion and themounting position of the tire determined to be
replaced in a display form different from the tire graphic 6
corresponding to the tire not determined to be replaced.
Further, the graphic arrangement unit 32 displays the
sensor graphic 7 corresponding to the identification in-
formation and the mounting position of the sensor deter-
mined to be replaced in a display form different from the

sensor graphic 7 corresponding to the sensor not deter-
mined to be replaced.
[0073] Displaying the tire graphic 6 and the sensor
graphic 7 in a different display form includes displaying
the graphic element surrounding these graphic ele-
ments, i.e., the tire set graphic 5, in a different display
form. The display form of the graphic element can be
changedby changing the color of the frameor theoutline,
filling the graphic with a color, changing the shape or line
style, etc.
[0074] The replacement extraction unit 38 extracts a
tire and a sensor that are replacement candidates in
response to theuser operation performedby theoperator
in the user operation unit 10. When the cursor in the
display screen overlaps the tire graphic 6, the replace-
ment extraction unit 38 extracts a tire that is a replace-
ment candidate from the replacement data 20f. The tire
extracted as a replacement candidate is, for example,
onewith anequivalent tirewidth, tire profile, rimdiameter,
etc.
[0075] When the cursor in the display screen overlaps
the sensor graphic 7, the replacement extraction unit 38
extracts a sensor that is a replacement candidate from
the replacement data 20f. The sensor extracted as a
replacement candidate is, for example, one of the same
manufacturer and product name or one with equivalent
measurement performance.
[0076] The replacement extraction unit 38 outputs the
tire and the sensor extracted as replacement candidates
to the information display unit 36. The information display
unit 36 displays the tire and the sensor that are replace-
ment candidates in a filed in the display screen for dis-
playing replacement candidates. Further, the information
display unit 36 displays the specification of the tire and
the sensor corresponding to the tire graphic 6 and the
sensor graphic 7 that the cursor overlaps in a field for
displaying the main specification of the tire and the sen-
sor.
[0077] The replacement extraction unit 38 may also
readout thewear state of the tire corresponding to the tire
graphic 6 that the cursor overlaps from the wear state
data 20e and extract a replacement candidate based on
thewear state. In thecase theamount of tirewear is large,
for example, the replacement extraction unit 38 may
preferentially extract a used tire with a small amount of
wear. Further, the replacement extraction unit 38 may
preferentially extract aused tire inwhich theunevenwear
state of the tire is opposite. The replacement extraction
unit 38 extracts, for example, a used tire with little center
wear and much shoulder wear as a candidate to replace
the tire in which center wear has progressed.
[0078] A description will now be given of the operation
of the tiremaintenance support apparatus 100 according
to embodiment 2. Fig. 13 is a flowchart showing stepsof a
process for replacement work performed by the tire
maintenance support apparatus 100. The information
addition unit 31 of the tire maintenance support appara-
tus 100 adds the tire identification information and the
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sensor identification information to the tire graphic 6 and
the sensor graphic 7 displayed in the display screen
(S11). The graphic arrangement unit 32 arrangesgraphic
elements such as the axle arrangement, the tire mount-
ing position, the tire set graphic 5, the tire graphic 6, the
sensor graphic 7, the wheel graphic 8, and the graphic C
of the temporary placement location in the display screen
(S12). When it is determined by the replacement deter-
mination unit 37 that the tire and the sensor should be
replaced, the graphic arrangement unit 32 displays the
corresponding tire graphic 6 and the corresponding sen-
sor graphic 7 in a display form different from usual.
[0079] The user operation reception unit 33 deter-
mines whether the end button has been pressed
(S13). When it is determined that the end button has
not been pressed (S13: NO), the user operation recep-
tion unit 33 proceeds to the next step S14. When it is
determined in step S13 that the end button has been
pressed (S13: YES), the process is terminated. The end
button is arranged, for example, in the display screen,
and the operator performs a user operation of pressing
the end button in the display screen.
[0080] The replacement extraction unit 38 determines
whether the cursor in the display screen overlaps the
graphic element of the tire graphic 6 and the sensor
graphic 7 (S14). The determination in step S14 may
determine whether the state in which the cursor overlaps
the graphic element is maintained for a predetermined
time or longer. When it is determined in step S14 that the
cursor does not overlap the graphic element of the tire
graphic 6 and the sensor graphic 7 (S14: NO), the pro-
cess is continued by returning to step S13.
[0081] When it isdetermined in stepS14 that thecursor
overlaps the graphic element of the tire graphic 6 and the
sensor graphic 7 (S14: YES), the replacement extraction
unit 38 extracts a tire and a sensor that are replacement
candidates corresponding to the tire graphic 6 and the
sensor graphic 7 that the cursor overlaps (S15).
[0082] The information display unit 36 displays the
main specification of the tire and the sensor correspond-
ing to the graphic element that the cursor overlaps in the
display screen (S16). Further, the informationdisplayunit
36 displays an extracted replacement candidate in the
display screen (S17). After step S17, the control unit 30
returns to step S13 to continue the process, and, when it
is determined that the end button is pressed in step S13
(S13: YES), the process is terminated.
[0083] As shown in Fig. 12, the tire maintenance sup-
port apparatus 100 extracts a tire that is a replacement
candidate and displays the candidate in the display
screen. The tire maintenance support apparatus 100
can reduce errors in the selection of a replacement
product in maintenance work for tire replacement and
improve work efficiency, by extracting a candidate to
replace the tire corresponding to the tire graphic 6 that
the cursor overlaps in the display screen and displaying
the candidate in the display screen.
[0084] Fig. 14 is a schematic diagram showing an

example of a display screen for sensor exchange. As
shown in Fig. 14, the tiremaintenance support apparatus
100 extracts a sensor that is a replacement candidate
and displays the candidate in the display screen. The tire
maintenance support apparatus 100 can reduce errors in
the selection of a replacement in sensor replacement
maintenance work and improve work efficiency, by ex-
tracting a candidate to replace the sensor corresponding
to the sensor graphic 7 that the cursor overlaps in the
displayscreenanddisplaying thecandidate in thedisplay
screen.
[0085] The replacement extraction unit 38 extracts
replacement candidates from new tires used tires in
storage stored in the replacement data 20f. This allows
the tire maintenance support apparatus 100 to extract
replacement candidates efficiently from the database
built to include used tires.
[0086] Further, the replacement determination unit 37
of the tire maintenance support apparatus 100 deter-
mines whether the tire should be replaced. The graphic
arrangement unit 32 displays the tire graphic 6 corre-
sponding to the tire determined to be replaced in the
display screen in a display form different from the tire
graphic determined not to be replaced. The tire main-
tenancesupport apparatus100displays the tiregraphic6
corresponding to the tire determined to be replaced in a
different display form and so can let the operator easily
know the tire that should be replaced.
[0087] Further, the replacement extraction unit 38 ex-
tracts a replacement candidate based on the wear state
of the tire corresponding to the tire graphic that the cursor
overlaps. As described above, the tire maintenance sup-
port apparatus 100 can extract a used tire with a small
amount of wear or a used tire inwhich the state of uneven
wear is opposite as a candidate andpresent the tire to the
operator as a replacement candidate.
[0088] In the above-described example, the tire main-
tenance support apparatus 100 extracts a replacement
candidate when the cursor manipulated by the operator
overlaps the tire graphic 6 and the sensor graphic 7. The
tire maintenance support apparatus 100 may extract a
tire that is a replacement candidate when the cursor
manipulated by the operator overlaps the tire set graphic
5. Further, overlap of the cursor over the tire graphic 6
may be considered to include a case where the cursor
overlaps the tire set graphic 5.
[0089] The tire maintenance support apparatus 100
may extract a tire that is a replacement candidate when
the cursor manipulated by the operator overlaps the tire
graphic 6 and, further, when the tire graphic 6 is selected
by a click of a mouse device, etc. Further, the tire main-
tenance support apparatus 100mayextract a sensor that
is a replacement candidate when the cursormanipulated
by the operator overlaps the sensor graphic 7 and,
further, when the sensor graphic 7 is selected by a click
of a mouse device, etc. In the case of a user operation
using a touch panel, the tire maintenance support appa-
ratus 100 may extract a tire or a sensor that is a replace-
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ment candidate in response to any of various forms of
operation such as touch and a long press on the panel.
[0090] A description will now be given of characteris-
tics of the tire maintenance support program and the tire
maintenance support apparatus according to the embo-
diments. A tire maintenance support program causes a
computer to execute an information addition step, a
graphic arrangement step, a user operation reception
step, and a graphic movement step. The information
addition step adds, to a tire graphic 6 representing a tire
mounted on a vehicle, identification information on the
tire, and adds, to a sensor graphic 7 representing a
sensor provided in the tire, identification information on
the sensor. The graphic arrangement step arranges the
tire graphic 6 and the sensor graphic 7 in the display
screen based on axle arrangement information. The user
operation reception step receives a user operation to
move at least one of the tire graphic 6 or the sensor
graphic 7 arrangedby thegraphic arrangement step. The
graphic movement step moves at least one of the tire
graphic 6 or the sensor graphic 7 according to amounting
position of the tire on an axle based on a user operation
received by the user operation reception step. According
to this tire maintenance support program, the user can
easily identify a tire or a sensor to be moved, reduce
errors in tire maintenance work, and improve work effi-
ciency.
[0091] The graphic arrangement step also arranges
the wheel graphic 8 indicating the two sides of the wheel
mounted on the tire in the display screen in association
with the tire graphic 6. The graphic movement step
moves the wheel graphic 8 along with the tire graphic
6. According to this tire maintenance support program,
the orientation of the tire in the horizontal direction can be
identified, and a user operation for horizontal flip can be
received to simulate the change in the orientation of the
tire in an actual tire rotation.
[0092] Further, thegraphic arrangement steparranges
a serial surface graphic 61 indicating a side surface
engraved with serial information on the tire in the display
screen in association with the tire graphic 6. The graphic
movement step moves the serial surface graphic 61
along with the tire graphic 6. According to this tire main-
tenance support program, the orientation of the tire in the
horizontal direction can be identified, and a user opera-
tion for horizontal flip can be received to simulate the
change in the orientation of the tire in an actual tire
rotation.
[0093] Further, the graphic movement step displays
mounting positions before and after a movement in as-
sociation with the moved tire graphic 6. According to this
tire maintenance support program, it is possible to pro-
vide the user with information on the mounting positions
before and after a movement in an easy-to-understand
manner.
[0094] There isalsoprovidedan informationdisplaying
step of displaying the mounting position of the sensor
before a movement when the sensor graphic overlaps a

location of a user operation in thedisplay screen.Accord-
ing to this tiremaintenancesupport program, it is possible
to let the user know the mounting position of the sensor
before the movement.
[0095] There isalsoprovidedan informationdisplaying
stepof displayinga tire specificationwhen the tiregraphic
6 overlaps a location of a user operation in the display
screen. According to this tire maintenance support pro-
gram, the specification of the tire arranged in the display
screen can be presented.
[0096] A tire maintenance support apparatus 100 in-
cludes an information addition unit 31, a graphic arrange-
ment unit 32, a user operation reception unit 33, and a
graphic movement unit 34. The information addition unit
31 adds, to a tire graphic 6 representinga tiremountedon
a vehicle, identification information on the tire, and adds,
to a sensor graphic 7 representing a sensor provided in
the tire, identification information on the sensor. The
graphic arrangement unit 32 arranges the tire graphic
6 and the sensor graphic 7 in a display screen based on
axle arrangement information. The user operation recep-
tion unit 33 receives auser operation tomoveat least one
of the tire graphic 6 or the sensor graphic 7 arranged by
the graphic arrangement unit 32. The graphic movement
unit 34 moves, based on the user operation received by
theuseroperation receptionunit 33,at least oneof the tire
graphic 6 or the sensor graphic 7 according to amounting
position of the tire on an axle. This allows the tire main-
tenance support apparatus 100 to help the user identify
the tire and the sensor to be moved easily, reduce errors
in tire maintenance work, and improve work efficiency.
[0097] A tire maintenance support program causes a
computer to execute a graphic arrangement step, a user
operation reception step, and a graphic movement step.
The graphic arrangement step arranges a tire graphic 6
representing a tire mounted on a vehicle and a sensor
graphic 7 representing a sensor provided in the tire in the
display screen based on axle arrangement information.
The user operation reception step receives a user opera-
tion to move the tire graphic 6 and the sensor graphic 7
arranged by the graphic arrangement step. The graphic
movement step moves, based on the user operation
received by the user operation reception step, at least
one of the tire graphic 6 or the sensor graphic 7 according
to amounting position of the tire on an axle, and changes
a display form of a moved graphic. According to this tire
maintenance support program, the user can easily know
thegraphic elementmovedby theuser operation, reduce
errors inmaintenancework, and improvework efficiency.
[0098] Further, thegraphic arrangement steparranges
a graphicC representing a temporary placement location
of the tire in the display screen. The graphic movement
step changes a display form for a graphic moved to the
temporary placement location. According to this tire
maintenance support program, it is possible to let the
user know the graphic element being moved by a user
operation for movement in an easy-to-understand man-
ner by changing the display form even for the graphic
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element moved by way of the temporary placement
location.
[0099] Further, the graphic movement step changes a
color attached to themovedgraphic.According to this tire
maintenance support program, user visibility of the
moved graphic can be improved.
[0100] Further, the graphic movement step displays
the mounting position before a movement in association
with the moved tire graphic 6. According to this tire
maintenance support program, it is possible to provide
the user with information on themounting position before
the movement in an easy-to-understand manner.
[0101] A tire maintenance support apparatus 100 in-
cludes a graphic arrangement unit 32, a user operation
reception unit 33, and a graphic movement unit 34. The
graphic arrangement unit 32 arranges a tire graphic 6
representing a tire mounted on a vehicle and a sensor
graphic 7 representing a sensor provided in the tire in the
display screen based on axle arrangement information.
The user operation reception unit 33 accepts a user
operation to move the tire graphic 6 and the sensor
graphic 7 arranged by the graphic arrangement unit
32. The graphic movement unit 34 moves, based on
the user operation received by the user operation recep-
tion unit 33, at least one of the tire graphic 6 or the sensor
graphic 7 according to a mounting position of the tire on
an axle, and changes a display form of a moved graphic.
This allows the tire maintenance support apparatus 100
to let the user know the graphic element moved by the
user operation in an easy-to-understandmanner, reduce
errors inmaintenancework, and improvework efficiency.
[0102] A tire maintenance support program causes a
computer to execute an information addition step, a
graphic arrangement step, a replacement extraction
step, and an information display step. The information
addition step adds, to a tire graphic 6 representing a tire
mounted on a vehicle, identification information on the
tire. The graphic arrangement step arranges the tire
graphic 6 in the display screen based on axle arrange-
ment information. The replacement extraction step ex-
tracts a candidate to replace the tire corresponding to the
tire graphic 6 overlapping a location of a user operation in
the display screen. The information display step displays
information on a replacement candidate extracted by the
replacement extraction step in the display screen. Ac-
cording to this tire maintenance support program, it is
possible to reduce errors in the selection of a replace-
ment product in maintenance work for tire replacement
and improve work efficiency.
[0103] Further, the replacement extraction step ex-
tracts a replacement candidate based on a wear state
of the tire corresponding to the tire graphic 6 overlapping
the location of a user operation. According to this tire
maintenance support program, it is possible to extract a
used tire with a small amount of wear or a used tire in
which the state of uneven wear is opposite as a candi-
date, and to present the tire to the user as a replacement
candidate.

[0104] Further, the replacement extraction step ex-
tracts a replacement candidate from new tires and used
tires in storage. According to this tire maintenance sup-
port program, it is possible to extract a replacement
candidate efficiently fromadatabasebuilt to includeused
tires.
[0105] The tire maintenance support program further
includes a replacement determination step that deter-
mines whether the tire should be replaced. The graphic
arrangement step displays the tire graphic 6 correspond-
ing to a tire determined tobe replacedby the replacement
determination step in a display form different from the tire
graphic 6 corresponding to a tire not determined to be
replaced. According to this tire maintenance support
program, it is possible to let the user know a tire to be
replaced easily.
[0106] Further, the information addition step adds, to a
sensor graphic 7 representing a sensor provided in the
tire, identification information on the sensor. The graphic
arrangement step arranges the sensor graphic 7 in the
display screen. The replacement extraction step extracts
a replacement candidate for a sensor corresponding to
the sensor graphic 7 overlapping a location of a user
operation in the display screen. According to this tire
maintenance support program, it is possible to reduce
errors in the selection of a replacement product in main-
tenance work for sensor replacement and to improve
work efficiency. The tire maintenance support program
may beused as a rotation recommendation function prior
to rotation or replacement. In other words, the tire main-
tenance support program can also be used on a compu-
ter as a function that recommends an optimal rotation
according to the condition of the tire at each mounting
position before rotation or replacement. According to this
tire maintenance support program, it is possible to order
materials, prepare tires, etc., and to improve work effi-
ciency. When this tire maintenance support program is
used after rotation, it is possible to save a tire movement
history and track a wear history. There may also be
provided, a work instruction step to instruct, when the
information addition step is completed, ordering a se-
lected replacement product or shipping it from a ware
house, and attaching a work instruction document to the
selected sensor or the selected tire, the work instruction
document indicating a vehicle identification number, a
work date, and themountingposition (including thedirec-
tion of mounting) in the vehicle. Errors of the user in the
work can be further reduced, and work efficiency can be
improved.
[0107] A tire maintenance support apparatus 100 in-
cludes an information addition unit 31, a graphic arrange-
ment unit 32, a replacement extraction unit 38, and an
information display unit 36. The information addition unit
31 adds, to a tire graphic 6 representinga tiremountedon
a vehicle, identification information on the tire. The gra-
phicarrangementunit 32arranges the tiregraphic6 in the
display screen based on axle arrangement information.
The replacement extraction unit 38 extracts a candidate

5

10

15

20

25

30

35

40

45

50

55



12

21 EP 4 506 186 A1 22

to replace the tire corresponding to the tire graphic 6
overlapping a location of a user operation in the display
screen. The information display unit 36 displays informa-
tion on a replacement candidate extracted by the repla-
cement extraction unit 38 in the display screen. This
allows the tire maintenance support apparatus 100 to
reduce errors in the selection of a replacement product in
maintenancework for tire replacement and improvework
efficiency.
[0108] Given above is an explanation based on embo-
diments of the present disclosure. The embodiments are
intended to be illustrative only and it will be understood to
those skilled in the art that variations and modifications
are possible within the claim scope of the present dis-
closure and that such variations and modifications are
also within the claim scope of the present disclosure.
Accordingly, the description and drawings in the specifi-
cation shall be interpreted as being illustration instead of
limitation.

Claims

1. A tire maintenance support program comprising
computer-implemented modules including:

an information addition module that adds, to a
tire graphic (6) representing a tire mounted on a
vehicle, identification informationon the tire, and
adds, to a sensor graphic (7) representing a
sensor provided in the tire, identification infor-
mation on the sensor;
a graphic arrangement module that arranges
the tire graphic (6) and the sensor graphic (7)
in thedisplayscreenbasedonaxlearrangement
information;
a user operation receptionmodule that receives
a user operation to move at least one of the tire
graphic (6) or the sensor graphic (7) arrangedby
the graphic arrangement module; and
a graphicmovementmodule thatmoves at least
one of the tire graphic (6) or the sensor graphic
(7) according to amountingposition of the tire on
an axle based on a user operation received by
the user operation reception module.

2. The tire maintenance support program according to
claim 1,

wherein the graphic arrangement module ar-
ranges a wheel graphic (8) indicating two sides
of the wheel mounted on the tire in the display
screen in association with the tire graphic (6),
and
wherein the graphic movement modules moves
the wheel graphic (8) along with the tire graphic
(6).

3. The tire maintenance support program according to
claim 1 or 2,

wherein the graphic arrangement module ar-
ranges a serial surface graphic (61) indicating
a side surface engraved with serial information
on the tire in the display screen in association
with the tire graphic (6), and
wherein the graphic movement module moves
the serial surface graphic (61) along with the tire
graphic (6).

4. The tire maintenance support program according to
any one of claims 1 through 3,
wherein the graphic movement module displays
mounting positions before and after a movement
in association with the moved tire graphic (6).

5. The tire maintenance support program, according to
any one of claims 1 through 4, further comprising:
an information displaying module that displays the
mounting position of the sensor before a movement
when the sensor graphic (7) overlaps a location of a
user operation in the display screen.

6. The tire maintenance support program according to
any one of claims 1 through 5, further comprising:
an information displaying module that displays a tire
specification when the tire graphic (6) overlaps a
location of a user operation in the display screen.

7. The tire maintenance support program according to
any one of claims 1 through 6,
wherein the graphic movement module changes a
display form for a moved graphic, based on the user
operation received by the user operation reception
module.

8. The tire maintenance support program according to
claim 7,

wherein the graphic arrangement module ar-
ranges a graphic representing a temporary pla-
cement location of the tire in the display screen,
and
wherein thegraphicmovementmodule changes
a display form for a graphic moved to the tem-
porary placement location.

9. The tire maintenance support program according to
claim 7 or 8,
wherein the graphic movement module changes a
color attached to the moved graphic.

10. The tire maintenance support program according to
any one of claims 7 through 9,
wherein the graphic movement module displays the
mounting position before amovement in association
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with the moved tire graphic (6).

11. The tire maintenance support program according to
any one of claims 1 through 10, further comprising:

a replacement extraction module that extracts a
candidate to replace a tire corresponding to the
tire graphic (6) overlapping a location of a user
operation in the display screen; and
an information display module that displays in-
formation on a replacement candidate extracted
by the replacement extraction module in the
display screen.

12. The tire maintenance support program according to
claim 11,
wherein the replacement extraction module extracts
a replacement candidate based on a wear state of
the tire corresponding to the tire graphic (6) over-
lapping the location of a user operation.

13. The tire maintenance support program according to
claim 11 or 12,
wherein the replacement extraction module extracts
a replacement candidate from new tires and used
tires in storage.

14. The tire maintenance support program according to
any one of claims 11 through 13, further comprising:

a replacement determinationmodule that deter-
mines whether the tire should be replaced,
wherein the graphic arrangement module dis-
plays the tire graphic (6) corresponding to a tire
determined to be replaced by the replacement
determination module in a display form different
from the tire graphic (6) corresponding to a tire
not determined to be replaced.

15. The tire maintenance support program according to
any one of claims 11 through 14,

wherein the information addition module adds,
to a sensor graphic (7) representing a sensor
provided in the tire, identification information on
the sensor,
wherein the graphic arrangement module ar-
ranges the sensor graphic (7) in the display
screen, and
wherein the replacement extraction module ex-
tracts a replacement candidate for a sensor
corresponding to the sensor graphic (7) over-
lapping a location of a user operation in the
display screen.
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